Summary. Reaction to medical, social, and genetic implications of Huntington's disease was evaluated by means of a questionnaire mailed to members of a lay organization concerned with this disease in the United States. One thousand and sixty-five of the approximately 2600 members chose to respond.
Patients and those at high risk found physical disabilities most disturbing while mental deterioration and personality change were the most disturbing to spouses of patients.
The best source of information regarding the disease for 46% was the lay organization itself. Medical specialists or genetic counsellors were cited as the best source of information by 18%. The transmission risk in Huntington's disease was correctly stated to be one-half by 92% of all respondents including 9400 of those who indicated the lay organization as best source and 91% of those who indicated medical specialists and genetic counsellors as best source.
If at risk for Huntington's disease, 86% of respondents would modify their family size; desire for limitation was greatest among those affected but lowest among young adults at high risk. If a screening test were available, 23% at high risk might refuse it.
Increased knowledge of human genetics has generated interest in its practical application in the form of genetic counselling. As There is general agreement that an important group to counsel includes those with simply inherited 'burdensome' traits because of the relatively high risk to offspring and cost to society (Emery and Smith, 1970; Smith et al, 1971) . But (McKusick, 1969; Smith et al, 1971 ; Hecht and Holmes, 1972) We recently had the opportunity to evaluate some of these issues as they apply to Huntington's disease, a trait which is of particular interest for study. Huntington's disease is inherited as an autosomal dominant trait with relatively uniform expression. Dementia, personality change, and movement disorder usually develop insidiously in those carrying the gene sometime between the ages of 25 and 50 years and progress to death over 10 to 15 years (Waters, 1848; Huntington, 1872; Bruyn, 1968) . Because of these features it is regarded by physicians as particularly burdensome (Murphy, 1973) .
In 1958, the frequency of heterozygotes for the Huntington disease gene in Michigan was calculated to be 1.01/10 000 by Reed and Neel (1959) . If this frequency obtains over the entire United States there are some 20 000 individuals now living in the country who have or will develop Huntington's disease. Of added significance is that those affected may have an increased rate of fertility (Wallace and Parker, 1973) . Finally, there are now several procedures which may ultimately permit determination of presymptomatic carriers (Klawans et al, 1972; Menkes and Stein, 1973 A physical disturbance was listed as most disturbing by 44%; mental disturbance by 29%; social disturbance by 6%; genetic concern by 8%, and some other by 13%. In Table I (Murphy, 1973) . But the view of the patients themselves and their relatives should also be instructive to those who provide their care and counsel.
As indicated, respondents in this study were most disturbed by the physical and mental aspects of Huntington's disease rather than the social or genetic. Those affected or at high risk were most concerned by physical symptoms such as chorea, ataxia, and eating difficulties. Their spouses, in contrast, were more distressed by psychological features such as dementia and change of personality. Spouses commented particularly upon the emotional and psychological suffering resulting from premature and erratic physical and mental deterioration in their mates. Most devastating was such deterioration over months of years accompanied nonetheless by the birth of one or more children only after which was there the revelation of a family history of Huntington's disease.
In addition to these views concerning the burden of Huntington's disease it would be desirable to have a more quantitative measure of this personal burden and some idea of the cost to society at large. Bearing on the latter is a recent Australian study by Wallace in 1973 . Among 181 patients with Huntington's disease in Queensland, 27% required confinement in a mental institution, 7% were cared for in chronic care institutions, and the remainder were working, being cared for at home, or had died without being institutionalized. In contrast, in a British series, 80 of 102 patients followed over a 16-year period were eventually admitted to mental hospitals (Dewhurst et al, 1970) . Also noteworthy in the Queensland study were a high car accident rate among affected men and a higher fertility rate among affected women due apparently to a few who continued having children despite the presence of symptoms.
Counselling in HD. A number of studies have dealt with the impact of counselling received by those counselled at genetics clinics (Carter et al, 1971; Sibinga and Friedman, 1971; Leonard et al, 1972) but many of those in need are not seen at such clinics (Emery and Smith, 1970) . It was from the broader population of those in need of counsel but not necessarily seen in a formal genetics clinic that our sample was drawn.
All respondents were ascertained through membership in the Committee to Combat Huntington's Disease, a voluntary lay organization requiring no dues and which, at the time the study was undertaken in 1972, was composed of 15 regional chapters representing approximately 2600 individual families.* Although we did not verify the diagnosis of * By September 1974 more than 49 regional chapters were operating.
Huntington's disease in any case each chapter has one or more physician consultant and most respondents mentioned contact with a variety of medical consultants. Nevertheless, the highly select nature of the respondent sample requires emphasis; the respondents considered themselves affected with Huntington's disease or were related to someone who did; were already self-selected members of the CCHD; and finally, respondents elected to fill out and send in the questionnaire.
Just as the burden of Huntington's disease was viewed distinctively by those at high risk the type of information requested and reaction to a screening test by this group also differed. Those at high risk were most interested in the chances of a successful treatment or cure in contrast to other risk groups who were more interested in predictive testing. Approximately 1 out of 4 at high risk for Huntington's disease was not prepared to take a predictive test. Others have commented that a sizeable number of those at high risk for a serious genetic disease would choose not to know their status (Lappe et al, 1972; Lederberg, 1973) . The implication of a predictive and screening test for a dominant disorder differs from that for a recessive disorder, especially when the onset of the dominant disorder may be relatively late in life and symptoms become incapacitating. When screened for a recessive disorder such as Tay-Sachs disease the parents' concern is chiefly with the unlikely possibility that a future child will be affected. In contrast, a parent at risk for Huntington's disease who is screened has the immediate prospect of learning he or she is destined for a premature death following a protracted illness, and that each child has a 50% chance of the same fate.
A number of procedures now under study may, with time, permit detection of those presymptomatic for Huntington's disease. These include one based on response to L-dopa and another based on replicative life span of cultured skin fibroblasts (Klawans et al, 1972; Menkes and Stein, 1973) . One day, prenatal detection may be possible, but those at risk for the disease who do not want to know their status may well not be interested because of the implication for themselves.
Among the 146 respondents who would either refuse or question a screening test, 13 indicated that risk for the disease would not alter their childbearing plans and 27 others were uncertain. This is consistent with the practical experience of one genetics clinic in which 10 of 57 couples deliberately chose to have more children although they had been informed the risk any child would be affected with a serious genetic disorder was greater than 10% (Emery et al, 1973) . Individuals opting for neither screening test nor family limitation may be motivated by several factors. These may include the belief that uncertainty is preferable to being informed that Huntington's disease is the certain prospect; and that 30 years or so of life before onset of Huntington's disease symptoms more than compensates for the years with increasing symptoms and the premature death (Hemphill, 1972; Lynch et al, 1972) . In any case whether to learn if one is destined for Huntington's disease or for a normal life must be an excruciating decision (Lynch et al, 1972) .
Adoption of children in families with Huntington's disease is often suggested but the practical fact is that adoption agencies may discourage placement in homes where the potential for a disorder such as Huntington's disease in one parent exists (Emery et al, 1973) . With advances in sperm banking, another alternative for a man at risk would be to bank his sperm, undergo vasectomy, and await the development of an accurate predictive test.
Thrust of genetic counselling. Opinion differs as to whether genetic counsel should reflect the bias of the counsellor (Emery and Smith, 1970; Fraser, 1971) . A similar difference of opinion exists specifically among those engaged in counselling for Huntington's disease (Falek, 1973; Pearson, 1973) . As an extreme example of directed counselling, sterilization or other means to prevent reproduction of those affected with Huntington's disease and their children has been advocated as the quickest means to reduce society's burden (Davenport and Muncey, 1916) . But such an approach, insensitive to the rights and desires of the individuals involved, would discourage any beside those already so persuaded to come forward. Hence, unless the state was prepared to ascertain and sterilize all known or suspected patients with Huntington's disease, their sibs, and their children, this approach might well have a negative eugenic impact, encouraging silence, and the perpetuation of ignorance.
Enlightment rather than compulsion would seem the proper thrust (Lederberg, 1973) since those in need of counselling seem to prefer a supportive source rather than a threatening or even neutral source. Thus, in this selected population, CCHD, which has as one of its stated purposes the emotional support of Huntington-disease families, was indicated as a more desirable source of information than genetic counsellors and medical specialists.
CCHD as a source of counsel. From our data CCHD appears to be as effective as any source including medical geneticists, in conveying the 50%0 risk of transmission. Ninety-four percent of those indicating CCHD as their best source of information correctly stated the 50 0, transmission risk of this autosomal dominant trait. Admittedly, the concept of autosomal recessive inheritance is more difficult to grasp but less than two-thirds of parents interviewed belonging to a foundation concerned with a disease so inherited could give the correct risk figure (Sibinga and Friedman, 1971; Leonard et al, 1972) .
Concern that an organization such as CCHD might, in its desire to provide support, de-emphasize certain physical, psychological, or hereditary aspects of Huntington's disease does not seem warranted. Those indicating CCHD as their best source of information differed little in their attitudes from those listing genetic counsellors or medical specialists. They emphasized mental and psychological changes; were equally aware of the risk of transmission, and were not significantly different in their desire for family limitation.
In Huntington's disease, where so much suffering has resulted from ignorance and the reluctance of those at risk to come forward, an organization designed to overcome just these obstacles can play an important role. Patients and relatives are provided with a means to focus their energies through regular group meetings and a regular newsletter while scientific investigators interested in Huntington's disease, in turn, have access to an organized, generally receptive group for evaluation.
